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On the Influence of Turbulence on the Breakdown of a Liquid Jet

coefficient of the fuel, respectively, and @ is the coefficient of surface tension of

the fuel. Values of the factor c and the exponents m and n are adduced for three
Reynolds-number ranges corresponding to the three flow regimes of the fuel in the

nozzle openings, namelgl, 1) the laminar (c=8. 22x10%4, m=0.4, n=0. 268), 2) the

transitional (c=b6.91x107, m=0.4, n=0.546), and 3) the turbulent (c=1.4x107, m=0. 4, .,
n=0.933), The author states his conclusion that turbulence appears to be one of the

causes for the breakdown of liquid jets.
Yu. F. Dityakin
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' PHASE 1 BOOK EXPLOITATION

Novocherkassk. Politekhnicheskiy institut

SOV/ 4221

Raboby mekhanicheskogo fakul'teta (Works of the Division of Mechanics)
[Novocherkassk] 1958, 203 p. (Series: 1ts; Trudy, tom 90) Errata slip
inserted. 2,000 coples printed.

Editorial Board: V.P. Mikhaylov (Resp. £d.), Candidate of Technical Sciences,

Docent; A.A. Pyatnitskiy, Professor; P.M. Vlasov, Candidate of Technical

Sciences, Docent; 1.N. Goncharov, Candidate of Technical Sciences, Docent;
P.P. Klochko, Candidate of Technical Sclences, Docent; N.M. Savin, Candidate
of Tachnical Sciences, Docent; and A.A. Kutukov (Resp. Secretary), Candidate
of Technical Sciences, Docent; Tech. Ed.: P.S. Baymatov.

PURPOSE: This book is intended for technical personnel in mechanical engineerings.

COVERAGE: This collection of works deals with investigations of internal combus-

tion engines, metal cutting, gears, resistance-type astrain gages, and wear

of machine parts. No personalities are mentioned. References accompany
geveral of the articles.
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Works of the pivision . of Mechanics S0V/ 4221
TABLE OF CONTENTS:

Lyshevskiy, A.S. [candidate of Technical Sciences, Docent, Department of Internal
Combustion Enginea]. Disintegration of & Nonviscous-Fluid Jot Emerging From &

Split Jet Nozzle
By means of author establishes conditions of

instability jet of nonviscous fluid with symmetrical
and unsymmetrical disturbances and determines the length of the unbroken
portion of the jet.

’%%sﬁelﬁkws‘ Effect of the Surrounding Medium on the Stability and
1sintegration of & Hollow Jet of Viscous Fluid
A theoretical investigation 18 made of the development of disturbances on

the surface of & hollow jet of viscous £1luid and the offoct of air flow
around the jet. A differentiel equation and its solution for the wave
vibration of the fluid jet surface is presented.

Wkix,_&;h Regularities in the Change of Certain Parameters of the

{ndicated Process of High-Speed Diesel Engines

On the basis of two characteristic parameters of a combination process =~
indicated efficiency and ignition lag, the author presents a generalization
of experimental data obtained in testing high-speed diesel engines with
open~-type combustion chambers. N
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W On the Determination of the

jection Pumps and Nozzles
The author presents & more accurate method

SOV/ 4221

Amount of Fuel Leakage in In-
65

of determining the rate of fuel

leakage in the operation of a fuel injecticn pump and nozzle.

Lyshevskly, A.S. On the Determination of Fluid-Friction Force Between a Cam

Tollower and a Guide
Using a cylindrical coordinate system and
subjected only to 1inear-reciprocating and
0il-film pressure

n

assuming that the follower 1s

rotary motion and that the

is constent, the author derives en expression for cal-

culating fluid-friection force between cam follower and guide.

Belitskiy, M.S.

Operation of Automobile Transport .

mobile Engine in the Process of Operation
The author investigates
followers and valves.

Belitekiy, M.S. ¢n the Problem of Limitin
Piston S and the Cylinder Liner in an

card 3/7
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Life of Valve-Gear Elements of an Auto-

the wear of cemshaft pins,

Docent, Department of the
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By means of hydro@ynamic analysis of the oi1 £ilm between
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Works of the Division. of Mechanics

planes the author derives an expression for calculating the maximum allow-
able clearance between a cylinder liner and a piston skirt. With the

he makes calculations for a number of Soviet types of
engine ard clearances are too
small and may s determined by
calculation. he reduction of
wear and repair costs.

Zimin, Yu.P. [Candidate of Technical Sciences Docent, Department of Ma-
chine-Building Technology], and K.M. Stroyeva tCandidate of Technical
Sciences, Docent, Department of Metal Technology]. Investigation of the
Properties of High-Speed Steel Made From Chips
Chemical, macTro-, and microstructural analysis, hardness tests, and de-
termination of demsity and cutting properties were made for original
and heat-treated specimens made of chips produced by milling of types
P9 and P18 high-speed steels. Comparative tests were also made of cutting
tools manufactured from the standard steels mentioned above and from
their chips. The results show that the properties of cutting tools re-
main nearly the seame in all cases.

Card 4/ 17
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ntonyuk, V.I. [Candidate of Technical Sciences, Docent], and N.S. Kolev N
[Candidate of Technical Sciences, Department of Machine-Building Technology].
Drilling Dynamometer With Wire-type Resistance Strain Gages 103

A dynamometer designed by the authors for measuring feed forces and

torques in drilling, reaming, and threading jg described. The dynamo-

meter is of a simple construction and may be used not only in laboratories

but also under production conditions. Its operation ig found to be stable

in the drilling of holes from 5 to 25 mm in diameter.

Kolev, N.S. Frictlon in the Metal-Cutting Process 107
The author briefly reviews some of the data available on this subject and
presents the results of an investigation of the effect of cutting depth and
speed, feeds, and tool angles on the cutting process. He concludes that in
metal cutting the molecular interaction between cutting-tool and work
qurfaces has a great effect on the consumption of energy and tool wear.

Devin, L.P. [Docent, Department of the Theory of Mechanisms and Machine

Partsj. Load-Carrying Capacity of Toothed Gears Made of DSP-G "Drevplastik”

[Masonite-Type Material] and Working in Pairs With Steel Gears 17
The suthor presents a sumrw <V of results of a set of experimental investi-
gations conducted on a s. .ai)r built test {nstallation in order to de-
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Works of the Divislon . of Mechanics S0V/4221

termine the effect of number of teeth, velocity ratio, and ¢ircumferential
velocity on the performance of a pair of gears with one gear made of steel
and the other of DSP-G ndrevplastik." The maximum ciroumferential unit
pressure (g/cm of the tooth width) under which no appreciable wear or
failure occurred was used as a cirterion in determining gear 1oad-carrying
capacity.

Chudutov, V.A. [Assistant Professor, Department of the Theory of Mechanisms

and Machine Parts]., Performence of the Wire Grid of a Resistance-Type Strain

Gage in a Zone of High Temperatures 131
Effect of temperature on the resistance of a strain-gage wire is investi-
gated. Results show that the rate of change in the resistance is a func-
tion of time and heating temperature. It decreases with time end becomes
stable when held for 8 hours at 150°C.

Chudutov, V.A. Effect of the Shape of the Wire Grid of a Resistance-Type
Strain Gage on the Gage Factor 139
Effects of gage base, nonparallelism of grid wires, deformation of wires
and part being tested, and the number of grid loops on the gage factor are
investigated. Results show that for the gage bases from 2 to 5 cm long
the change in the number of loops between the limits of 6 and 18 has very ‘
1ittle effect on the gage factor.
Card 6/7
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Savin, M.M. ESenior Instructor, Department of the Theory of Mechanisms and
Machine Parts). Ways of Improving Weer Resistance of Sorew Mechanisms 159
The wear of screw mechanisms made of bronze, cast iron, and textolite with
square and trapezoidal screw threads is investigated. Results show that
the use of a modified -cast’ iron bearing in place of bronze and the replace-
ment of square threads by trapezoidal will increase the wear resiastance.

Burak, A.K. [Assistant Professor, Department of Metal Technology and the Sclence

of Metals]. A Method of Designing Hypoid Gears With Circular Tooth Form 17

The method described reduces design calculations and may be used in the de-
gign of hypoid gears with a spiral eangle equal to zero.

Mamadzhanov, I.G. [Assistant Professor, Department of the Theory of Mechanisms
and Machine Parts]. On the Problem of Stability in the Tightening of Bolted
Joints Under Variable-Load Conditions N 191
- The author presents the results of a theoretical investigation of the pro-

cess of loosening of bolted joints subjected to vibratory loads.

AVAILABLE: Library of Congress
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1,Novocherkasskly ordena Prudovogo Krasnogo Znameni politekhni-
cl.msld.y institut imeni Sergo Ordzhonikidze.
(Hydrodynanics)
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, 113-58-6-7/16
AUTHOR: Lyshevskiy, A.S., Candidate of Technical Sciences
w————,

TITLE: The Determination of Delayed Ignition in Dieéel Engines
(Opredeleniye zaderzhki vosplameneniya topliva v dvigatelyakh
s vosplameneniyem 0% szhatiya)

PERIODICAL: Avtomobil'naya promyshlennost', 1958, Nr 6, PP 19-22 (USSR)

ABSTRACT: The delayed ignition in combustion chambers of diesel engines
i{nfluences the whole The longer this delay,
the more fuel there this sharply in-

creases the pressure on the cran of the
crankshaft. Such ignition is detrimental for the engine and
shortens its 1ifetime. General determination of the delayed
jgnition is different for each tygg"of engine, and it was im-
possible to devise & general formula.” A.I. Serbinov (Ref. 1)
and A.I. Tolstov (Ref. 2) proposed various formulae for
different types of engines. The author tentatively proposes
analytic and graphic calculation for two- and—feur stroke
1ight, fast diesel engines with undivided chambers. The method,
described in detail, ig the first attempt to apply the equality

Card 1/2 theory and the theory of dimension to regearch on working pro-
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The Determination of Delayed Ignition in Diesel Engines 115-58-6-7/16
cess of internal combustion engines, but does not give & com-

plete answer to the problem.
There are 11 graphs and 7 Soviet references.

t imeni Ordzhonikidze

ASSOCIATION: Novocherkasskiy politekhnicheskiy ingtitu
imeni Ordzhonikidze)

The Novocherkassk Polytechnical Institute

Card 2/2 1. Diesel engines--Operation 2. Ignition (Delay)~-Determination
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LYSHEVSKIY, A S.. kand, tekhn.nauk, dots.

B

kdown of & hollow liquid
ot of the ambient medium on the brea
];ii? 1I-‘z:.wa. ucheb.zav.; BNErg. no.6:108-112 Je '58. (MIBRA 11: 9)

1.Novocherkasskiy ordens Trudovogo Krasnogo Znameni politekhni-

cheskiy institut im. Sergo Ordzhonikidze.

(Jets
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s/123 60/000/@10/011/011
ACO4 /ACO1
Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1960, No. 10, P. 323,
# 51432
AUTHOR ¢ Lyshevskiy, A,S
TITLE: The Instability and Disintegration of Round Jets of Viscous Liquids _
Surrounded by Non-Viscous Liquids O

PERIODICAL: Tr. Novocherk, politekhn. in-ta, 1958, Vol. 46 /60, Raboty mekhan,
fak . part 2, pp. H9-61

TEXT: The author presents the results of investigating the jnstability and
disintegration of & round Jjet of viscous 1iquids at different densities of the non-
viscous liquids surrounding 1it. In former ijnvestigations of the atomization of 2
Jjet of 1iquid, the effect of the density of the surrounding medium on the stability
and disintegration of the jet was neglected. with the present article the author
tries to analyze this effect, DBased on the assumption that the disintegration of
the Jet is caused by oscillation processes on jts surface, the author, compiling

Card 1/2
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The Instability and Disintegration of Round Jets of Viscous Liquids Surrounded '
by Non-Viscous Liquids

for the given conditions differential equations of small oscillatlons, presents
a mathematical solution of the problem with the aid of tensor analysis,

G,Yu,G,
Translator's note; This is the full translation of the original Russian abstract,

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031120012-0"



"APPROVED FOR REL
D 1120012-0

At A

}/ /000 s/ 124/60/000/003/999/C17

ACO5/AG01
//. 5000 05/
Translation from: Referativnyy zhurnal, Mekhanika, 1960, No, 3, p. 44, # 3212

AUTHOR: Lyshevskiy, A. S.
w—-——"“’__———
I\

TITLE: The Variability of Speed Along the Axis of an Atomizad-Fuel Flame

PERIODICAL: Tr. Novocherk. politekhn. in-ta, 1958, Vol, 16/60, Raboty Mekhan.
tak., part 2, pp. 63-71 -

TEXT: The formulae found in 1iteraturs ware analyzed, which characterlze 4//
the time-variable spesd of ths flame of atomized fuel flowing out from iz

sprayer of an engine with comprasaion tgnition, The drawbacks of thase formulae

are pointed’ cub, A formula for the axial speed u_ of an atnmized-fuel flame 1s
derived, based on the thsory of the frae +urbulent Jet. This formula has the

forms

uc I"C 9m
um = 0.965 x Lg e/2 gb ]

where u, is the fuel outflow speed, r_ls the redius of *he spraver nozzle, ¢

Card 1/2

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031120012-0"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86 00513R001031120012 0

82352 8/12k/60/0C0/003/009/017
A003/A001

The Var;@bility of Speed Along the Axis of an Atomized-Fuel Flame

and g, are the densities of fuel and medium, into which the fusl flows out;, x 1s

the aBscissa along the flame axls, © i1s the flams cone angle of the atomized V(
fuel. The results from the above-mentionsd formula are compared to the experimental
data from investigations of other authors, It turned oui that the formila

correctly describes the variation of the axial flame speed of atomilzed fuel,

There are 4 references,

Yu. F. Dityakin
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AUTHOR: Lyshevskiy, A.S., Candidate of Technical Sciences, N
Docent "
TITLE: The Disintegration of a Viscous Liguid Stream Under

the Influence of Uneymmetrical Digturbances (Raspad
gtrui vyazkoy zhidkosti pod vozdeystviyem nesimmetri-
chnykh Yozmushcheniy)

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy - Energetika,
1959, Nr 3, pp 114-123 (USSR)

ABSTRACT: The experimental jnvestigation of the disintegration
of liquid streams flowing out of nozzle orifices
showa that disturbances occur on the outer gurface of

the streams upon leaving the nozzles. The shape of
the disturbances depends to a considerable degree on
the degign and the shape of the nozzle, flow veloci-
ties and the composition of the surrounding medium.
Axial-symmetrical and ungymmetrical disturbances have
the greatest importance for the disintegration accord-
ing to experimental data. The author analyzed by

Card 1/2 means of hydrodynamic equations the development of
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The Disintegration of a Viscous Liquid Stream Under the Influence
of Unesymmetrical Disturbances

ASSOCIATION:

SUBMITTED:
Card 2/2

ungymmetrical disturbances on the surface of a vis-
cous liquid stream which moves into a viscous medium.
He presents equations for the development of a distur-
bence at the surface of the stream, equations for the
development of digturbances of the surrounding medium
and their solutions, and boundary conditions. Finally,
he analyzes the disintegration of a stream, he mentions
egpecially liquid gtream disintegrating in a gaseous
medium. The results of this analysis are ghown in
graphs, figures 2-4. There are 3 graphs, 1 diagram
and 10 references, 5 of which are Soviet, 1 Japanese
and 1 German.

Novocherkasskiy ordena Trudovog Krasnogo Znameni Poli-
tekhnicheskiy institut imeni S. Ordzhonikidze (Novo-
charkassk-Red Labor Banner Order-Polytechnic Institute
imeni 8. Ordzhonikidze) Kafedra dvigateley vnutrennego
sgoraniya (Chair of Internal Combustion Engines)
October 17, 1958
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1. Novooherkasskiy politekhnichesicly imstitut.
(Fuel pumps--Testing)
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8/124/61/000/003/008/C28
[D 2000 A005/A105 )
AUTHOR: Lyshevskiy, A. S.
TITLE: On the stability and destruction of a flat jet of a viscous liquid

surrounded by another viscous liquid

PERTODICAL: Referativnyy zhurnal, Mekhanika, no, 3, 1961, abstract 3B336.
(Tr, Novocherk. politekhn. inta, 1939, vol., 86, 37-69)

TEXT: The author theoretically investigates the loss in stability of a

flat Jet of viscous 1iquid moving in another viscous liquid at a very low speed;
hereat, the author uses the method of small disturbances, For simplifying the
problem solution, the case 1s considered that the disturbed motion proceeds with

an amplitude very small in comparison to the wavelength, -Then one can neglect

the nonlinear terms in the Helmholtz~-type equation of the disturbed motion. The -
particular solution of the obtained linear equation may be presented as consisting \}
of eddyfree and eddying parts. If using the ordinary boundary conditions at

the surfaces of the liquid section, an equation of the complex frequency is ob-
tained (individually for the cases of symmetric and asymmetric disturbances) .

The cases of nonviscous and viscous surrounding media are considered. The

Card 1/2
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8/124/61/006/003/008/028
On the stability and destruction ... A0C5/A105

influence of the criteria 92/9 and Ga on the magnitude of the oscillation
increment 1s analyzed (here ar-e %he densities of the jet and the sur-
rounding medium respectively, 1 is %he absolute viscosity of the Jet liquid, § is
the surface tension coefficient a is the half-width of the Jjet).

Yu, Dityakin

[Abstractor's note: Complete translation]
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8/124/61/000/003/009/028
On the criterion of destruction of liquid droplets A005/A105

equal to zero, The condition of transition from decreasing to increasing droplet
osclllations 1s obtained which yields the limiting value of the droplet destruc-
tion criterion u29 a/6 > 6 (u is the velocity of the gas stream flowing around
the droplet, 6é is the density of the medium surrounding the droplet, a is the
droplet radius, 6 is the coefficient of surface tension). The comparison of
this value of the destruction criterion with the experimental data obtained by

M. 8. Volynskiy (Dokl, AN SSSR, 1948, v, 62, no, 3) showed satisfactory agreement.
There are 8 references.

Yu, Dityakin

[Abstractor's note: Complete translation]
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S/143/60/000/CC6/007/008
A169/A026
262133
AUTHOR: Lyshevskiy, A.S., Candidate of Technical Sciences, Docent
TITLR: Investigation of Regularities in the Motion of an Atomized Liquid
Flow
PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly, Energetika, 1960, No. 6,
pp. 136 - 144
TEXT: The basic regularities of the motion of an atomized liquid flow

were established as a result of an experimental_investigation with the aid of
high-speed photography. Diesel oil (0.848 g/cm3 specific weight, 0.05 eme/sec
kinematic viscosity, 0.028 g/cm surface tension at 20°C) was injected into a
steel cylinder of 200 mm in diaméter by a twelve-plunger fuel pump. The nozzle
was installed in one butt end of the cylinder. A window of 92 mm diameter, lo-
cated on the opposite butt end, was used for illuminating the interior of the
chamber with an electric arac. Two 314 x 90 mm windows were installed opposite

each other on the sides of the cylinder. One of these windows was used for the
additional illumination of the chamber by two 500 w bulbs, while the CRC-1 (SKS-

-1) motion picture camera was placed on the opposite side. The maximum camera
speed was 4,700 frames per sec. An MH-7 (MN-7) neon tube was used for fixing
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Investigation of Regularities in the Motion of an Atomized Liquid Flow

the time intervals (100 flashes per gec). Three serles of tests were performed:
1) At different pressures in the chamber, ranging from O to 18.5 atm (the pres-
sure was maintained by a two-stage plston compressor); 2) at different injec-
tion pressures (up to 260 kg/cm2); 3) with different types of nozzle bores.

The nozzles were made of brass and had bore dimensions ranging from 0.23 - 1.04
mm. The ratio between the length of the bore and 1ts diameter ranged from 2.0
to 4.5. The results of the experiments were compiled in graphs. According to
its external appearance, an atomized liquid flow is a typical case of the devel-
opment of a free turbulent flow. The external border approaches the cone-~shaped
surface, as in all axially-symmetric flows. With the progressing motion of the
atomized 1liquid, the volume concentration of the liquid decreases considerably,
due to the mixing with the surrounding air. At a sufficiently great distance
from the nozzle the ratlo between air volume and liquid volume is greater than
1/1,000. Consequently, it is justified to regard the atomized liquid flow in a
first approximation as a free turbulent flow. The necessary correction factors
can be determined experimentally. There are 9 figures and 7 Soviet references.

ASSOCIATION: Novosibirskiy ordena Trudovogo Krasnogo Znameni politekhnicheskiy
institut imeni 8. Ordzhonikidze (Novosibirsk Order of the Red La-
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Investigation of Regularities in the Motion of an Atomized Liquid Flow
bor Banner - Polytechnical Institute imeni S. Ordzhonikidze)
PRESENTED: Department of Internal Combustion Engines

- SUBMITTED:  October 19, 1959
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AUTHOR ¢ :Lxshevskiy, A.S., Candidate of Technical Sciences, Docent .

TITLE: Axially-Symmetric Disintegration of & Round Jet of Viscous Fluid /
C

PERIODICAL: Energetika, 1960, Vol 3, Nr 7, pp 97-107
\

PEXT: The problem of axially-symmetric disintegration of a round jet of
yiscous fluidJ\ moving at a rate relative to air, is analyzed and solved

by the method of small oscillations. It is assumed that the disturbance
of the motion stability and the disintegration of the jet is caused by
the gradually developed small oscillations which arise on the jet surface
when the fluid is leaving the orifice. Calculation formulas are given
for the development of disturbances and their solution, the boundary
conditions, and the disintegration of the jet. Practical application to
water and liquid-fuel\jets is discussed. There are 6 graphs and 14
references: 11 Soviet and 3 English.

ASSOCIATIONS Novocherkasskiy ordena Trudovogo Krasnogo Znameni poli-
tekhnicheskiy institut jmeni S. Ordzhonikidze (Novocherkassk
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- A189/4029
- Axially~-Symmetric Disintegration of a Round Jet of Viscous Fluid

Qrder of the Red Banner of Labor Polytechnical Institute

Imeni S. Ordzhonikidze); Kafedra dvigateley vnutrennego

sgoraniya (Department of Internal Combustion Engines) U//
(P

SUBMITTED: January 4, 1960
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D221/D301

AUTHOR: Lyshevskiy, A. S., Candidate of Technical Sciences,
Docent

TITLE: Determining the velocity of motion of the apex of
flame of atomized fuel

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Mashonistro-
yeniye, no. 12, 1960, 164-173

TEXT: Experiments have shown that the velocity of the apex Ug de-~

pends on the speed of fuel outflow U,y diameter of the nozzle dn-“

distance from the orifice x, physical properties of the fuel (den-
sity Prs viscosity Pgr and surface tension o), as well as the air

density Pas It is deduced that ‘_l_i_‘ = AWI:Mn ’oq(g— k, where A, n, m, /

u —
n n

q and k are constant abstract quantities determined by analysis crf

. 2 2
the experimental data; W, = u, Pfdn/o’, M =/.1f/f)fdno’, P = Fa/Ff'
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Determining the velocity ... D221/D301

Experimental determination of the motion was made with the aid of
bhigh-speed filming; installations used are described in detail,
There were three series of experiments: With varicus back-pressures
in the chamber; with different injection pressures; and with vari..
ous diameters of nozzle., When one parameter was changed. the re.
maining factors were kept constant, Analysis was carried out by

u

plotting the curves log E£ = f (log %—), and by determining thes =%
n noug
- fat of the criteria p, W  and M on § - AL the curves exn: v

bited an inflexion which was assumed as a boundary betiween the
iritial segment of motion of the flame, adjacent tc the nozzle,
and the main segment. The position of the inflexzion depends on L

t1 and p, Generalized relationships were deduced and plctted, and‘
compared with experimental data published by other authors, It i=
found that the velocity of the flame does not depend on We. This

7
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Determining the velocity .., D221/D301

allows We (which is variable in Diesel motors) to be replaced by a
constant; e.g. its mean or maximum value. There are 10 figures and
3 Soviet-bloc references,

ASSOCIATION: Novocherkasskiy politekhnicheskiy institut im, S.

Orzhonikidze (Novocherkassk Polytechnic Institute im,
5. Ordzhonikidze)

SUBMITTED: February 2, 1960 u///
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\_\_“LYSHEVSKIY, A.S. . »
Experimental investigztion of the development of an atomized
liquid jet and the generalization of experimental data according
to the angle of the jet cone, Trudy NPI 107:3-22 f60, (MIRA 14:3)

(Jets—Fluid dynamics)
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8/143/61/000/001/006/006
A207/A126
2b4Y
AUTHOR: Lyshevskiy, A. S., Candidate of Technical Sciences, Docent
—————— e e
B TITLE: The transition lines between the different forms of decomposition of
) . a liquid stream
PERIODICAL: Energetlika, no. 1, 1961, 88 - 94
TEXT: The author conducted experiments and obtaiﬁed data leading to the

determination of the %ransition lines between various forms of decomposition of

a liquid stream. It is pointed out that various authors such asChnesorge (Ref 5:
Ohnesorge W. V. ZAMM, B. 16, H. 6, 1936) Tanasav and Toyoda, (Ref. 6: Tanasava

J. a. Toyoda. Trans. Japan. Soc. Mech. Eng., 20, no. 92, 1954) were first to carry ’
out similar analysés. It is further pointed out that the literature does not con- /%(
tain relations taking into account the effect of these factors. Thus, the present
author conducted experimehts to determine the characteristic border lines of transi-
tion from one decomposition to another, with a change of as many parameters as
possible. A liquid stream was investigated, which flowed from a cylindrical aperi-

ure of an active atomizer. Most of the experimentn were conducted at atmospheric

anti-pressure. Observations of the jet showed that, depending on the conditions
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The transition lines between the different forms A207/A126

of the working of the Jet and the parameters of the medium, the deformations could
take on various forms of complexity. Measurements of the size of the solid section
of the jet were carried out in addition to observations of the surface deformations.
It was established that the solid section of the jJet first increases with an in-
crease of the speed, according to the right-angle law, then a hyperbolic sectlons
£ollows, afier which the length of the solid part of the jet begins to decrease.

T+ was noted that a decrease of the length of the solid part of thea 32t for the
diesel fuel was associated with the appearance of wave-like deformations. The
author further established the 1aws of transmissionn from the right-angled section
to the hyperbolic one. The theory of dimensionswas used to evaluate the obiained
experimental data. The investigations indicated that the border-line depends on
the diameter of the jet aperture and the air density. It is stated that the obtair
ed theoretical results by authors Tylor and Watkin, (Ref. 8: Tyler A. E. a. Watkin
. Phil. Mag., v. 14, no. 94, 1932) in the investigation of a vertically falling
stream of various liquids, were found to coincide with the theory of the slight
effect of gravity on the development of the capillary waves, (Ref Y4: KXochin N. Ye.
Kibel' I. A., Roze N. V. Tyeoreticheskaya gidromekhanika. 1. GITTL, 1955). In the
jet experiments, the fact that all the experimental points were located 1n one
reglon, confirmed the low effect of gravity on tne border-line rate. It 1s assumed
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The transition lines between the differant forms A207/A126

that the transition lines between the various forms of decomposition for atomizers
of different construection, can be determined in a similar manner. There are 7
figures and 8 references: U Soviet-bloc and 4 non-Soviet-bloc,

ASSOCIATION: Novocherkssskiy ordena Trudovog
institut imeni S. Ordshonikidze

(The Novocherkassk Order of the Red Banner of Labour Polytechnical
Institute imeni S. Ordzhonikidze)

o Krasnogo Znameni politekhnicheskiy

SUBMITTED: July 23, 1959
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88625
S/177/61/004/002/003/015
// 7420 B019/B060
AUTHOR : Lyshevskiy, A. S.
TITLE: Fields of Concentration of a Sprayed Liquid in an Axially
gymmetrical Jet
PERIODICAL: Inzhenerno;fizicheskiy zhurnal, 1961, Vol. 4, No. 2,

pp. 27-32

TEXT: The author used a high-pressure Sp
pulsations coming from the piston pump ¥
equipment. The sprayed liquid was collec
in two directions perpendioular to each
gerved to measure the time in which the
experiments were conducted with Diesel o

air counterpressure in front of the sprayer upon

distribution was examined in the first s

in which the pressure

ere reduced by & special
measuring vessels arranged
other. An electrical stop watch
liquid was collected. The

j1 in three series. The effect of
the concentration

eries, the spraying pressure in

the seocond, and the nozzle diameter in the third series. The experimental

results are represented in the form of T
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Fields of Concentration of a Sprayed Liquid S/170/61/004/002/003/018
in an Axially Symmetrical Jet B019/B060

denotes the liguid volume collected in one measuring vessel, Y1 the
specific gravity of the liquid, fm the inside diameter of the measuring

vegsel, and t denotes the time. Fig. 1 shows the concentration of the
sprayed liquid for various distances X from the nozzle mouth. From the
interpretation of results, the following relations were obtained for the
liquid distribution in a symmetrical jet for large and small
counterpressures:

2 0.2 2 0.2
d M M
- 3478 | = ——h oxp 1-1390 (= ———T——g——1 (13)
€ €o\x Wo. 1. P x 6.6 1.
e ¢ We Q

4 2 M0.2 2 M0.2

g = 138808 <——‘l) ! exp {-5500(= — (14)
o\ X Wo.qu.a P x w0.690.8
e e

The following relations hold in these expressions:
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Fields of Concentration of a Sprayed Liquid $/170/61/004/002/003/018
in an Axially Symmetrical Jet , B019/B060
_ - N
Wy = U201/ 5 M, = w21 /0pmdo 5 o= o,/
e = Vel P8 % Bey/Re1d0 G @ = 0y /0 -

Here, dc denotes the nozzle diameter, g, the liquid current, x the
distance(froﬁ the'nozzle, r the distance from thes jet axis,'Qair and e
the densities of air and liquid, Uc the discharge velocity. There are

4 figures and 2 Soviet references.

ASSOCIATION:. Politekhnicheskiy institut, g. Novocherkask (Polytechnic /! B
: Institute, Novocherkask) )(\

SUBMITTED: June 9, 1960
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L

1;52?3 ;: zig.vggidistribution of the sprayed

. ous cross sections of

g;g.kNozz%e diameter 0.38 mm, spray pges:Eee
g/cm s, 8ir counterpresasure 19 )

atmogpheres eéxcess pregsure.
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AUTHOR:  Lyshevskiy, A5 10071207
TITLE: Study of distribution of the liquid in an atomized jet

PERIODICAL: Referativnyy zhurnal, otdel’nyy vypusk. 42, Silovyye ustanovki, no. 8, 1952, 61, abstract
42.8.339. “Tr. Novocherk. politekhn. in-ta”, no. 112, 1961, 13-37; 39-53

TEXT: Descriptionis given of methods and experimental intallation for testing dispersion of liquid jets in
mechanical injectors with cylindrical nozzles, and various designs and operating conditions are considered.
The experimental unit consisted of a 12-plunger fuel pump, a d.c. electric motor, a high-pressure accumulator
and a special air chamber attached to the high pressure tank. Tests were carried out with open injector, the
brass spray-nozzle of which had an opening with a diameter varying from 0.23 to 1.04 mm and a length-to-
diameter ratio of 2.0 to 4.5. The fuel used was heavy (diesel) oil with a specific gravity of 0.848 g/cm3. The
results obtained showed good agresment of theoretical values of liquid jet dispersion with the experimental
values found by Yugaz Zahn, Schweizer, Erastov and Li. From the analysis of experimental results obtai-
ned by Tolstov, A. I, Tsmigel'skiy, N. V., Rakhmanovich, A. N., Brilling, N. R., Pishinger, A. and
many others, the authors of the second paper conclude that in all cases of liquid injection the basic factors
have a constant influence on the parameters of liquid motion; injector design and pressure affect the constant
coefficients, a table of which is included. There are 46 diagrams and 15 references.

[Abstraéter's note; Complete translation.]
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VISHEVSKIY . , kand.tekhn.nauk, dotsont

Regularities in the changes of length of the twisted flame
of atomized fuel, Izv,vys.ucheb.zav,.; mashinostr, no,5:85-90
162, (MIRA 15:10)

1. Novocherkasskiy politekhnicheskiy institut,
(Combustion)
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1. Novocherkasskiy ordena Trudovogo Kragnogo Znameni politekhnicheskiy
isntitut imeni S.Ordzhonikidze. Predstavlena kafedroy dviguteley

vnutrennego sgoraniya.
(Jets)

FoEs
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LYSHEVSKIY, A,S,, kand,tekhn.nauk
Some regularities in rock cutting by means of superhigh-pressure
liquid jets. Ugol! Ukr, 6 no,9:28-29 S 162, (MIRA 15:9)

1. Novocherkasskiy politekhnicheskiy—- institut.
(Hydraulic mining)
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(LXSHEVSKIY » A.S., kand.tekhn.nauk, dotsent
Determining the angle of taper of the flame of atomized fuel,

Energomashinostroenie 8 no.3:3,-37 Mr 162 MIRA 1
ode . 2
(Liquid fuels—~Combustion) ( 5:2)
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LISHEVSKIY, A.S.

Change in the excess air factor over the atomized-fﬁ,el flame ares.
Trudy NPI 131:17-23 '62. (MIRA 1673)
(Diesel engines) - (Combustion)
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LYSHEVSKIY, A.S.

LIDEDARRSs Jeme
De‘temin&tion of speed and specific flow in am atomized fluid jet flowing
out of large apertures, Trudy NPI 131:25-29 !62, (1MIRA 16 3)

(Jets=~Fluid dynamics)
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LYSHEVSKIY, A.S.

Calculation of verticsl jets. Trudy NPI 131:57-67 '62. (MIRA 163)
(Jets—-Fluid dynamics)
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D
Aw ’ggfrmining characteristics of inclned jdts.

Trudy NPI,131:69-86
(Jots—Fluid dynamics) IR 16°3)
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LYSHEVSKIY, A.S.; KHAYLOV, M.A., doktor tekhn.rauk, prof.,
retsenzent; PALEYEV N.M.; inzh., red. 1zd—va,
MEL’NICHENKO F.P,, tekhn red, .

(Processes of fuel ctomization by diesel jet nozzles] Pro-

tsessy raspylivanila topliva dizel'nymi forsunkaml., Moskvsa.

Mashgiz, 1963. 178 p, (MIRA 16:€;
(Diesel engines-~Fuel systems)
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" ACCESSION NR:: AP300!»7 L 5/01!.7/63/0&/002/0081/0091

-AUTHOR° --Mlxevsgz, A. 8. S 1o 3
'J.‘ITIB !'han@s in’ ths wloeity pmﬁ.l.e of & round. nondisintegra.md liquid Jet '

Y

JRUUICHUPRIIPE S L\

iscuaca zvuz Avi&ts. tekhnﬂm, no.: a, 1963, 87-91

TOPIC ms- ' ..1quid. Jet brea.kup, velocity proﬁle, fuel: 1n.1ec+,1on, quid 'Jei-., ,
Vla.mine-r Jet, _t\u:bulent nondisintegra.ted. Jet , !

i
e A g St T A T )

3 ABSTRACT' a.nmzing -the ste.bility e.nd bme.kup of free liquid Jets emerging
© from inJection nozzles, the conventional msthod of gmall) perturbations is not

- sufficiently’ a.ccura.fe bacause the perturbation a.mpli.tude at the breckup point .

: 48 of the gama order of magnitude @s the jet redius. r this reason 2 more

. eccurate method, based on the solution of nonlinear differentie.l equations, was .
i “developed for determining redial end-exiel velocilty changes in the Jet. The

i equation of motion for an axisymmetrical turbulent jet wes formulated end solved
- -for the ‘sppropriate boundary conditions to yleld the *ollowing formule for the
,radia.l velocity proﬁ.le. .

o= B o -
B B R -
u = 1.18 Ve / I°, (1.!;8_5 % ),
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' M, & constant (0.008—0,

- equalization i3 achieved | ) |
i for Jaminar jets ylelded the formule, :
R O TN X 7 SEEE -

BT neae),

Vbém..é‘; r R : SRR s
ST Ak The langth of Veloctty equalfesitan « R
* = Q. 0 figures (see 'Enclosumy Sdheaization 1n the leminar
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. SOURCE:. Ref. zh. Dvigateli vnutrennego sgoraniya. Otdel'ny*y vy‘p\luk. ' é
: Abg. 6.39-238 \

. uTHOR: _Ly*shovekiXefefe- i
{ ITLE: Relative motion of single drops \

' CITED SOURCE: Tr. Novocherk. poli.tgkhn. in-ta, v. 148, 1963, 63-77

. TOPIC TAGS: aerodynamic drag, 1iquid drop, drag coefficient, drop motion

' TRANSLATION: It 18 ghown that the earlier-proposed empirical dependences of the co-
efficient of aerodypamic drag on Re number unsatisfactorily agree with the results.

of gxperimegta. This is explained by the fact that the shape of the drops was
taken to be gpherical. In distinction from the flow around a solid body, on whose| |
surface the velocity of the flow is equal to zero, on the boundary of two liquid /7
\phaaes both liquids preserve mobility; on this boundary, only the normal, but not)

the tengential, °°£29P_€9£.9£10199.@w.iq_,,q'?ﬂxegtfgue ‘sero,_On falling, the drop -,

- = LA, N

|
!

f
!
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e ki; deformed due to the mobility of the interface and nonuniform distribution of o
* :lpressure on the gurface of the spherical drop, and it gradually takes on the o
\shape of a convex lens with uneven edges, Deformation is accompanied by pulsa- H

i 'itions with low amplitude, On further increase of velocity, the drop splits. on !

- i{the basis of analysis of differential equations of motion of drops the main 3
~leriteria of similarity are obtained, considering Re, viscosity of the fluid of the-;
8 - |drop and the medium, and their density, The boundary is established at whi:h the '
. ‘ldrag coefficient of the drop intensely increases as compared to the drag coef= §
1}
|
|

!lequations allow the determination of velocity and- th of the drop from the
‘ibeginning of motion in a wide range of variation of Re ‘numbers,__Bibliography::

ficient of spheres, which is determined by the thréshold Re number, The derived .

i

. 1112 references, - g |
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ITITLEt Stabfility of protactive films £in haat englaucs

14

SOURCEY IVUZ. Aviatsionnays tekhnika, no, 4, 1964, 77-85

O

ITQPIC TAGSt liquid fual rocket, rocket, combugtion chambar, liquid
film acolins : S '
: ?ﬁ

éBS?PACTt The at&bi[ity of liquid f{lms used for cooling’liquid rocket” -

.. lcombustion chamhers?sr nozrles .was thaoretically analyzed, with the
{assumption that ‘the liquid 1is Qﬁﬁghtless and lacompressible and that

i the visceositias of the gas and liquid are negligible., The solution of
ithe Laplaca equation describing the propagation of a perturbstion in |

-{the liquid film moving along a cylindrical suvrface ylelded stabflity !
jeriterfa, in terms of Bessasl's functions and the Webar number, which !

‘iwere avalustad for lengwave and shortwave perturbations, Fig, L of the '
"£hclosure shows that axially symmectric oscillations (n=0) arae the i
,ieast stable and lead most tapidly to a braeaiuop of the liquid film,

iC&rd, 1/3°
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Further results shiowed that at smail We values, the length of the
continuous film {ncreases with fncresasing We, whereas at large We values,
when breakup is cauged by shertwave perturbations, the length of the :
film decrecses with fncreasing We, The results were found to be {n

fair agreement with previously published exparimental data., Orig, art,
hast & figures and 32 formulas, 4
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Fig. 1. Dependance of We = f (e,)at differant
CvalueaTora

e~ Gas=lfquid density ratfo; We - Weber
ngmber; e; = kry; (k « 2n/l, 1 = vave length,
r, = value of coordinate); n - paramate
cﬁaracteriztng the number of waves on the
circumference of the cylinder,
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Lyshevskiy, A. 8. (Doctor of technical sciences, Professor) /7

R e B
Influence of the surrounding medium on the atomization of = kollow swirling
i

IVUZ. -‘Energetika,‘?n?:. b, 1965, 66-Tk

<

liquid Jet atomizaetion, swirl Jet, fuel fnfector, fuel stomizer, liquid

(ABSTRACT: In spite of the wide use of swirl etomizers, the theory o
‘of swirling jets has nab yet Leen elaborated aend the {ypes angd dime
‘izers are selected an an experimental basis. In the present study
mads Lo esteblish this theory. The stability end the disintegrati

' “ Jjet are analyzed, and a solutlon is obtained by 2 method

3
author. Relationships for various flow parameters are est

ent conditione of the jet and of the surrounding medium.
s are reached: 1) The breakup of a swirling liquid jet i

ihe

ablished rela-
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,TITLE: Stability of liquid motion in rotary atomizersLh
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'SOURCE:  IVUZ, Energetika, no. 10, 1965, 8y-91 /
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:TOPIC TAGS: particle motion, fluid dynamics, Navier Stokes equation

. |ABSTRACT: This paper gives a theoretica

~ jtion on the innep surface and at the out
gatomizer. It is assumed that a thin £ilm of the liquid is in forward motion with a
'given velocity and that the particles of liquid are in rotary motion due to rota-

- jtion of the Cup at a given velocity. Superimposed on thig motion is a field of
‘ismall axially symmetric perturbations with given longitudinal and radial components
lof velocity. Differential Navier-Stokes equations are given which describe the mo-
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- |tion of these perturbations. The longitudinal and radial velocity components are

expressed in terms of a stream function and introduced into the initial equations

.~ land a formula is derived which describes the wave component of the rotational mo-
“’|tion. Boundary conditions are given for deriving a characteristic equation for de-
. |velopment of small perturbations. Formulas are derived for determining the unknown

.. 'parameters in this equation. Special formulas are given for determining the sta-
. 'bility of motion for high and low viscosity liquids. The behavior of a cylindrical

~ iliquid film at the outlet from the rotating cup is analyzed. Orig. art. has: 5 .

v figures, 30 formulas.
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ZASTOSOWANIA MATEMATYKI. (Polska Akademia Nauk. Instytut Matematyczny)
Warsawa, Poland., Vol, 4, no, 3, 1959

Monthly list of East European Accessions (E2AI) LC, Vol. 9, no. 2, Feb. 1960
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LYSIK, B, (Wroclaw)

Solution of boundary problems of stress distribution in a
conoidal shell, Zastos mat 7 no.31307-316 '64.

SEnaties
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LYSIKHIN, S.S. (g. Gor'kiy).

Two evening gutherings devoted to physics, Piz. v shikole 13 no.3:69-72
My-Jde '53, (MLRA 6:6)
(Physics-~Experiments)
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LYSIKHIN, S.8. (g. Gorkiy)
T i
- Subject matter for the study of practical application at phyeics
lessons in the 7th class. Piz. v shkole 14 no,5:69-74 S-0 '54,
(Heat~--Study and teaching) (MLBA 7:9)
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SIKHIN, S.S. (g. Kalinin oblastnoy)

Use of progressive methods in teaching physica. Piz,v shkole 22

n0.6174=76 N-D '62. (MIRA 1612)
(Physics—~Study and teaching)
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LYSIKHINA, A.I.

Technology

Improving roads of the light-duty tyve, Moskva, Dorizdat, 1950.

Monthly List of Russian Accessions, Library of Congresss, October 1952, UKCLASZIFIED,

oy
Lol
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R LYSIKHINA, A.I., kandidat tekhnicheskikh nauk, laureat Stalinskoy premii;

¢ 78.6., nladshiy nauchnyy sotrudnik; CHVANOV, ¥.G., redaktor;
KOGAN, F.L., teichnicheskiy redaktor

[Technical specificatione for the laying asphalt concrste pavements

in the dity] Tekhnicheskie pravila ustroistva dorozhnykh pokrytii iz
‘ asfal'té‘betona. primeniaemogo v goriachem sostolanli, Moskva, Hauchno-
B telm, 1zd-vo avtotransp. lit-ry, 1955, 115 D (MLRA 9:10)

1. Russia (1923- U.S.S.R.) Ministerstvo avtomobil'nogo transporta
- i shosseynykh dorog. Tekhnichaskoye upravleniye.
(Pavements, Goncreta)
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LYSIKHINA, A.I., laureat Stakinskey premii starshiy msuchnyy sotrudmik,
AT
Using saline soils for tuildimg read foumdations amd pavenments
with the use of bitumems, Avt.dor.l9 mo,2:14-18 ¥ '56,(MIRA 9:6)
(Soil mechanics) (Road constructionm)
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LYSIKHINA, A.l., kandidat tekhnicheskikh neuk, ¢
ML/
' halt
Use of rubber fer impreving the eperating qualities of asp .
cencrete pavements, Avt.der.19 ne.8:10-11 Ag '$6., (MIRA 9:10)
(Pavemaents, Qoncret'o)
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LYSIKHIFA, A, L., kand .tekhn.nauk; KOZLOVA, Ye.N., kand .tekhn,nguk;

TIRTSEYRY, A.P., otvetetvennyy za vypusk; GALAKPIONOVA, Te.H.,
tekhn,red. )

,59,[_6-5??,86-00513R001031120012-0

T FE GBS

- [Technical specifications for installing pavement and roadbeds
. of broken stone, gravel, goil and other mineral materials mixed
. with asphalt or tar] Tekhnicheskie pravila ustroistva dorozhnykh
pokrutii i osnovanii iz obrabotannykh bitumom 111 degtem shchebnia,
graviia, grunta i drugikh mineral'nykh materialov. VTP 106-57/ —_
Glavdorstroi SSSR. Moskva, Fauchno-tekhn.izd-vo avtotransp.lit-ry,
1957. 146 p. . (MIBA 10:12)

1. Russia (1923- U.5.S.R.) Glavnoye upravleniye po stroitel'sten’ ,
avtomobil'nykh dorog. '
(Road materials)

1
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LYSIKBINA, A.I., kand, tekhn, naulk,

a teriastics of
roving water resistance and technological charac
g‘;l;umnngnd mineral mixes by adding surface activating aggregates,

MIRA 11:1)
. dor. 21 no.1:22-24 Ja '58, (
Avt. do (Road materials)
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e

LYSIKHINA, Aleksandra Ivanovna, starshiy nauchnyy sotrudnik; REBINDER,

e B edoTAK; retsenzent; SERB-SERBINA, N.¥,, kand.khim,

nauk, starshiy nauchnyy sotrudnik, retsenzent; KHOTUNTSEY, L.L.,
kand. tekhn,nauk, starshiy nauchnyy sotrudnik, red,; ZUBEOVA,

M.S., red.lzd-vaj DONSKAYA, G.D., tekhn.red.

[ Surface activating additives for increasing water-resisting
proparties of pavements made with bitumens and tars] Poverkh-
nostnoaktivnys dobavki dlia povysheniia vodoustoichivosti
"dorozhnyikh pokrytii s primeneniem bitumov i degtei. Moskva,
/ Nauchno-tekhn.izd-vo M-va avtomobil'nogo transp. 1 shosseinykh
s dorog RSFSR, 1959. 232 p. (MIRA 13:2)
/ (Pavements, Bituminous)
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Kot

ikha . ir Oskarovich, kand.

Iyanovich, prof.; GEL'MER, Vladim 2
Yo, ':emiiag;?nzasacaxp' 1IN, Aleksey Nikitich, kand.te:l%nankm%
LYSIKHINA, Aleksandra Ivanovna, kand.tekhn,.nank; - .
TR VR e Y Yyevaoh; Eand . tekhn. nauk; PANTELEYEV, Fe :rh

Nikolayevich, kand.tekhn.nauk; SAMOYLOV, Mikhall Pavlovich,

inzh,; OBNATSKIY, H.V., prof., doktor tekhn.nauk, glavanyy .

' HOROZOV, Vol., Fede; MAL'EOVA, H.V., tekhn.red,

: 1g]} Spravochnik
: for road engineers road matéria
Eﬁiﬁg:::-dorozhﬂka; dorozhx'xo-stroitel'nye materialy. stkvki.
Nauchno~tekhn,izd-vo M-va aviomobil'nogo transp. i ah.ox(a‘a&RnAylzzs)
dorog RSPSR, 1959. 308 p.

. {Road materials)
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LYSIKHINA, Aleksandra Ivanovna; SILAKOV, D.R., inzh,, retsenzent;
7UBKOVA, M.S., red.; KOVRIZHNYKH, L.P., red,izd-va;

BODANOVA, A.P., tekhn, red.

[Road pavements and subgrades made with bitumens and tars]

Dorozhnye pokrytiia i osnovanila s primeneniem bitumov i

degtel, Moskva, Avtotransizdat, 1962. 359 p. (MIRA 16:2)
(Road materials)
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LYSIKHINA, A.1. .

Mg anignrr e T
Specifications for road petroleum bitumen aho‘u..d e ?ubatailzi%,ed.
Av‘t. doro 26 n0.5015"17 My '63. HIRA

(Bitumen)
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VOLKOV, Mikhail Ivanovich, prof.; HORSHCH » Ivan M*“haylovich,
dots.; KOROLEV, Igor!?, Vasillyevizh, dote Prinimal
uchastiye GRUSHKO, I.M., kand, tekhn, nauk; KALERT, A.A.,
prof., retsenzent; LYSIKHINA, A,1,, kand, tekhn, nauk,
g : retsenzent; RUDENSKAYK, T H I "retsenzent; SIMNI, G.K..
-/ retsenzent; KHOMYAKOV, Ye,M., retsenzent; TOMACHIUSKIY,
V.N., st. prepod., retsenzent; YZG0Z0V, V.P., inzh., red.

{Road materials] Dorozhnc-stroitel'nye materialy. Mnskva,
Transport, 1965, 521 p., (MIRA 18:9)

RN
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SHRAMKO, Yu.S.; FEDORENKO, Fud.; LYSTKOV, 2 AN,

ROZHANSKIY, Z.Ye.}
rks using telephone relays vith overlapping

netwo LapR e 10)
igzttﬁaf%nerg. 16 no.l1:33-34 N '6':1[; ) (
(Electric networka) (Electric relay
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